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E1 ectr.cardiograph with sphygmomanometer function 



BACKGEOUmOFTHEJHyEKnQN 

1 Field of the Invention 

^ presen. — pnovid* an ****** <" — 
function. The electrocardiograph, measures and records QRS interval and ST segment 
^meters, calcula.es and diagnose hear, e.cienc, and provides simple — 
led diagnostic message, The BOO signal, are — -ugh ~ 
^ displayed directly on computer monitor. The invenlion ha, a handy and porUhle 
^^convenientelecnoderend^ormea— anydme. The mvendon h, m, 

vernal decode cahle comreenon f or * a— en, of rosing and — 

to 50 sets of ECG signals which can be used as reference 
The invention can store up to 50 sets ot & 

for oneself or the physician. 
2. Description of Related Art 

fc cmrendy Known electrocardiograph udhzes large measnremen, devces wnh 

clos e to the hem, ,o oh,ain BCO signals. These .echocardiogram are large in - 
no , pnr.hle, and no, eaay ,o opera,e. Pro— are needed to opera K ,he dev.ee 
M d cormecdng the externa, decode ma, cause discern^ «o some people .ahmg 
measnremen. In addhion, a norma, *— « "* - ™ *— ^ 
uoes no. have sph y gmomanome,er hmcdon. A tesfcr who wan. » measure systohc 

w to ourchase a stand-alone blood 
and diastolic or pulse parameters, has to purch 

t r nnit This is inconvenient and does not have the value 
pressure/sphygmomanometer unit. This is incon 

added of a two in one device. 



The inventor, based on several years of experience, focuses in researching and 
developing a new type of invention which is an electrocardiograph with 
sphygmomanometer functions. The invention not only overcome the inadequacy of a 
normal electrocardiograph but also increases its effectiveness. 

SUMMARY OF THE INVENTION 

It is an objective of the present invention to provide sphygmomanometer 
function to an electrocardiograph. The invention can also provide ECG and BP 
measurements separately. The electrocardiograph, measures and records QRS interval 
and ST segment, calculates heart efficiency and provides simple arrhythmic related 
diagnostic messages; the parameters are transmitted through RS232 and displayed on 
the computer screen, and recorded the ECG signals of the individual. 

It is another objective of the present invention to provide sphygmomanometer 
function to an electrocardiograph that has easy to use electrode. It only requires the 
thumbs from both hand, and an index finger to touch three electrode-touchable keys; 
the invention can connect external electrode cable connection to measure resting or 
stress ECG. 

It is yet another objective of the present invention to provide 
sphygmomanometer function to an electrocardiograph. The design of the invention 
has a handy, light and portable body which allows measurement anytime. The taking 
of ECG signal with the invention does not require the usage of normal large 
electrocardiograph and the assistance of professionals; in addition the invention can 
connect external electrode cable for long term measurement of patient in bed. 

It is yet another objective of the present invention to provide 
sphygmomanometer function to an electrocardiograph, which has an automatic air 
pump that inflate and deflate to measure and record blood pressure and heart pulse. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order to let the committee member to understand the invention in more detail, 
the figures with detailed descriptions are provided below: 
Fig. 1 is a 3-D sketch of a front view of an embodiment of the present invent; 
Fig. 2 is another 3-D sketch of a front view of an embodiment of the present invent; 
Fig. 3 is a main circuit diagram of the present invent; 
Fig. 4 is a circuit diagram of the sphygmomanometer of the present invent; 
Fig. 5 is a circuit diagram of the electrocardiograph of the present invent; 
Fig. 6 is a display diagram of the present invent; and 
Fig. 6 is a bottom view of the present invent. 

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT 

Please refer to Figure 1, the body of the invention may present the parameters by 
several types of display 1 1 . On the bottom left and right side, and the back side of the 
body (Please refer to Figure 7), there are three round shaped electrode-touchable keys 
12. Below the display 11, from left to right, the first button is blood pressure 
memory/recall (BP M/R) key 13. The second button is ECG memory/recall (ECG 
M/R) key 14. The third button is time set key (T) 15. The fourth button is ECG start 
key (ECG O/I) 16. The last button is blood pressure start key (BP O/I) 17. Please refer 
to Figure 2, the back side of the invention's body 1 can be connected with a tube 21 to 
connect with a wrist air cuff 2, which can be wrapped around the wrist to measure 
blood pressure. The body 1 can also connect to an external electrode cable, which can 
be connected with electrode pad near the tester's heart, for testing of resting or stress 
ECG. 

Regarding the invention's internal structure, it can be referred from Figure 3 to 5. 
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Figure 3 shows the control circuit diagram, Figure 4 shows the blood pressure sensory 
circuit diagram and Figure 5 shows ECG pressure sensory circuit diagram; In Figure 3, 
the nucleus is a microprocessor 3. The pin for microprocessor 3 is connect to the 
display 11 which shown on the top left corner of the figure 3. The pin for 
microprocessor 3 also connect to the button function 13-17 which shown on the 
mid-section of the right side of the figure 3. Further, the microprocessor 3 connected 
with a memory by pin 3 1 for the transferring of data. The top right hand corner shows 
the regulatory circuit 32, the bottom right hand corner is the driving circuit for 
inflation and deflation for the wrist air cuff. In Figure 4, the pressure sensory circuit 
uses the pressure sensor 33 as the core. It uses multiple operational amplifiers 34-38 
to amplify the signals, compared and filtered for high/low frequencies, to obtain blood 
pressure Y and pulse X signals. The blood pressure Y and pulse X signals are 
transmitted to the microprocessor 3 for processing and the parameters computed are 
displayed on the display 11. Figure 5 shows the electrocardiograph pressure sensor 
circuit, the ECG measurer only needs to use the thumbs from both hand and a index 
finger to press on the electrode-touchable keys 12 of the body 1 (As shown in Figure 
1 and 7). Current generated by the electrodes, by means of multiple operational 
amplifiers 41-48, is amplified, compared and filtered for high/low frequencies, to 
obtain ECG signals Z. The ECG signals Z will be transmitted to the microprocessor 3 
through the connection point shown in the mid section of the bottom left mid section 
of Figure 3. As a result from the processing by microprocessor 3, the ECG results will 
be displayed on the display 1 1 . 

Regarding the display 11 format of the invention, as shown in Figure 6, the 
display is divided into left, right and top, middle and bottom part. The top right hand 
corner and the middle right side are allocated to display three numbers including 
systolic pressure display 111 and diastolic pressure display 112. The top left hand 
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comer and the middle left side is for date display 113, time display 114 and pulse 
display 115. The mid bottom section is for memory sets display 116 to provide the 
number of data stored internally and to display the number data set current displayed. 

The bottom right corner of display 11 is composed of four different human body 
image icon 1171-1174 in figure display 117. The figure display 117 will light up 
accordingly to indicate the blood pressure condition. In the figure display 117 zone, 
from right to left respectively show decreasing blood pressure, the first image 
represents high blood pressure 1174, the second image represents slightly high blood 
pressure 1173, the third image represents normal blood pressure 1172, and the last 
image represents low blood pressure. These images are generated from the 
microprocessor 3 shown in Figure 3. When a set of systolic and diastolic pressure data 
is measured, the data will be compared with the reference data stored in the 
microprocessor 3 (The reference data is obtained from the World Health 
Organization's standard), and one of the image will be light up to indicated the blood 
pressure condition of the measurer. 

In addition, in the mid section of the display 11 is the electrocardiograph display 
118. The electrocardiograph measures, calculates and records QRS interval and ST 
segment, and calculates heart efficiency and provides simple arrhythmic related 
diagnostic messages. The ECG signals will be also recorded and the parameters can 
be transmitted through RS232 and displayed on the computer screen. The handy and 
portable device allows measurement anytime, and it is equipped with an external 
electrode connection to measure resting or stress ECG. The invention can store up to 
50 sets of data and be provided as reference for your physician. When the time set key 
15 is pressed, the date and time can be set by looking at the date display 113 and time 
display 114. Electrocardiograph display 18 will show ECG signals. The pulse display 
115 area will show heart rate. Next, at the bottom of the pulse display 115 is 



1 1 

f 

arrhythmia warning message display 119 zone, which will provide simple diagnosis 
of arrhythmia. 

Based on the description above, this invention has the features below: 

1 . Measurement of ECG 

2. Measures and calculates and records QRS interval and ST segment, and provides 
simple arrhythmic related diagnostic messages 

3. Data can be transferred and displayed on the computer screen through RS232, and 
records ECG signals 

4. Handy and portable body with three electrode-touchable keys ready for 
measurement anytime 

5. External electrode cable to measure resting or stress ECG 

6. Has sphygmomanometer function with automatic air pump to inflate and deflate 
for measurement of blood pressure and heart efficiency; with recording function 

7. Low voltage detection 

8. Operation error display and condition display 

9. Time/date function 

Based on the description above, the present invention provides an 
electrocardiograph with sphygmomanometer function. The invention can provide 
ECG and sphygmomanometer function separately. The heart rate and blood pressure 
data is obtained and analyzed by the microprocessor and display on computer screen. 
It has a handy and portable body and three electrode-touchable keys which allows 
measurement anytime. This is a new invention, and its functions have been validated. 
This invention has not been published in any other publication, and confirms with the 
regulations of patent law. The invention is applied accordingly. 
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body to display multiple p featutes 

^ «qb the thumbs 
„■««. «" nI "" e4 ^ , to be pro*- 4 art 

display is composed of 
pressure condition. 



ABSTRACT: 

An electrocardiograph with sphygmomanometer function, comprising a handy and 
portable body and three electrode-touchable keys mounted on the body. When fingers 
of a subject are set on the electrode-touchable keys, current generated by the 
electrodes is being, by means of multiple operational amplifiers, amplified, compared, 
and filtered for high/low frequencies, to obtain ECG signals. The ECG signals are 
then transmitted to a microprocessor to be processed and computed, and finally the 
relevant waveform and heart rate are separately shown on an ECG display section and 
a pulse display section of a display unit. Besides, current generated by a pressure 
sensor which is, at an input end thereof, connected to the microprocessor is also being 
amplified, compared, and filtered for high/low frequencies by the multiple operational 
amplifiers to produce blood pressure and pulse signals. These signals are then 
transmitted to the microprocessor to be processed and computed, and finally the 
values of the blood pressure and pulse rate are also shown on the display unit. 
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